The Hydrology of the UK-A study of change edited by Mike Acreman in association with the British Hydrological Society Published 2000 by Routledge, 11 New Fetter Lane, London EC4P 4EE, UK; 303 + xxxi pp; price £22.99; ISBN 0-415-18761-3 (Paperback) Although water resources in the UK are generally in excess of demand, water management in various parts of the country resulted in substantial changes in hydrological processes. Discharge regimes of a great number of rivers are affected by storage reservoirs, and/or by abstractions for domestic, industrial and agricultural water supplies. Groundwater exploitation results in reduction of summer flows. The complex relationship between demographic processes, increasing per capita water demand, and effluent disposal have led for centuries to continuing transformation of the hydrological regime of many British rivers. Recent studies show that a majority of UK catchments reveal flow patterns seriously different from their natural conditions. In the last decades, the issue of climate change added a new, highly uncertain, dimension to the question of future water supply and demand at local and national scales. Also, the effect of coincidence of several changing climatic factors on hydrological extremes is of great concern for hydrologists and water managers.
Upscaling and Downscaling Methods for Environmental Research edited by Marc F. P. Bierkens, Peter A. Finke & Peter de Willigen
Published 2000 as vol. 88 in the "Developments in Plant and Soil Sciences" Series by Kluwer Academic Publishers, PO Box 17, 3300 AA Dordrecht, The Netherlands; 190 + x pp.; price £56/US$88/Dfll80; ISBN 0-7923-6339-6
Scale issues in environmental research have been a key topic for more than two decades now. They are still becoming more important considering the increasing number of interdisciplinary research efforts, the development and application of integrated models, whose interacting modules operate on different time and space scales and the need for decision support tools, which are able to produce answers at the policy scale level.
This book is an attempt to give a comprehensive overview about existing methods of scale transfer and makes suggestions for cases when they should be applied. It provides a classification of upscaling (i.e. aggregation) and downscaling (i.e. disaggregation) methods that have been developed within environmental sciences like soil science, hydrology, meteorology, ecology etc. The authors follow a "model-oriented" approach, which is focused on upscaling and downscaling of model input and output variables, model parameters, model equations and on model conceptualizations. Scaling methods based on similarity concepts (e.g. fractals) are not discussed in the book.
The book contains five chapters and is accompanied by a decision support system (DSS) on a CD-ROM. The first chapter gives an introduction about the problem of scale transfer and defines the basic terms used throughout the book. Chapters 2 and 3 are devoted to the upscaling and downscaling methods, respectively, with significantly more attention paid to the upscaling problem. Both chapters start with an introduction of a classification scheme for the different scaling methods, which is based on sets of key questions. Each chapter is divided into sections related to major scaling classes and further into sub-sections, which describe the specific scaling methods. By classifying the scaling methods, the authors intend to guide the reader to the most suitable method for their practical problem of scale transfer. In this sense, the book is meant to be a handbook rather than an introductory text. Each methodological description is supplemented by an example from practice. Most of the examples are taken from hydrology and soil sciences, including for instance: mapping of soil and groundwater quality, estimation of effective hydraulic conductivity, assessment of pesticide leaching and temporal disaggregation of temperature and precipitation time series. Surprisingly, there is no example about downscaling from atmospheric model output, which is not only a hot topic but also gave its name to this field of study. In Chapter 4 the DSS is described, which has the purpose to provide assistance in choosing the appropriate upscaling or downscaling method. It is based on the same questions asked in the book leading to the specific up-or downscaling sub-class and can be considered as an alternative way of navigating through the book.
Although many publications about scale issues exist, the book is unique in that it gives a comprehensive overview about existing "model-oriented" scaling methods and guidance as to when they should be applied. The proposed classifications of the scaling methods are very reasonable, despite a somewhat less clear scheme for the downscaling methods. The book is easily readable with many supporting illustrations, has an adequate bibliography and only a restricted amount of formulae. The book can be recommended as a reference for graduate students, applied researchers and practitioners in soil sciences, hydrology, ecology, agronomy and the environmental sciences in general. Explanation of hydrological and hydraulic processes is derived from the foundations of fluid mechanics. The hydrology part includes processes, especially: precipitation, evaporation, and infiltration; and also rainfall-runoff, and routing. Hydraulic processes include open channel flow and groundwater flow (i.e. domains conceived by hydrologists as theirs), and pressurized flow in pipes. Probability, risk, uncertainty and frequency analysis for hydrological and hydraulic design are also discussed. Engineering analysis for water management refers to water supply (including demand management) and water excess-stormwater control, drainage and flood control. As could be expected from the title, the book also deals with hydraulic technology: turbines, culverts, spillways, gates, valves, pumps, etc.
Uwe Haberlandt
The book covers a broad range of material-from basic principles to applications. It is organized in a very systematic, exemplary way. It contains an impressive collection of useful illustrative material, dominating, in fact, in every page of the volume: countless tables (including composite -tables, such as 10.1.1, containing many text entries, six plots and two dozen equations), diagrams, schemes, example problems with explanations, and photos (e.g. a review of dams). Many useful numbers from different sources have been compiled in tables. Indeed, a reader can find a mass of information in one volume, like in a stand-alone handbook or encyclopedia. The science in the book is a mix of theory and heuristics. The mathematics is ubiquitous and spans the range from algebra to partial differential and integro-differential equations. Yet, the control volume approach to fluvial mechanics can be a bit difficult to "visitors" from other disciplines.
The content of the book is largely classical-engineering-biased. Sustainable development perspective and impacts of climate variability (e.g. ENSO) and change are nearly missing, except for a short mention. Water quality management is not covered. Readers will find no "fashionable" stuff, such as GUH, chaos, fractals, neural networks, fuzzy sets, but what is there, is rigorous and established. A strong US bias is visible; US context prevails e.g. in maps, nomograms, tables, figures, examples, derived for American conditions and based on American sources.
Anyone dealing with water sciences, engineering and management can find elements of this volume useful. According to the author, four different first university courses can be taught from this book: hydraulics, hydrology, water resources engineering, and hydraulic design. This could explain a slight redundancy: different audiences could follow either of the four paths through the volume. Therefore, for instance, geometry tables on pp. 93 and 594-5 contain redundant information (for readers' convenience-the former refers to open channel flow, the latter to stormwater channels).
The readership of this volume could embrace students, lecturers, professors, practicing engineers (hydraulic, civil, mechanical, agricultural, environmental), hydrologists. A bold statement on the back cover describes the book as: "resource you'll refer to throughout your career". Perhaps for quite a number of engineering-based readers, who deal with the interface of hydrology, hydraulics and water engineering, this could be indeed a volume of much use, such as when a reliable source of a number, a formula, or a problem solution is needed. Open-Channel Flow is a textbook aiming to provide up-to-date information on the hydrodynamics of surface waters in both artificial and natural channels. A very rich literature in the field exists with a number of already classical positions, so it would seem that academic teachers and practitioners have a big choice. However, most of these books lack the modern methods used in hydraulics and which are spread in an extremely large variety of technical journals. This constitutes a great problem for inexperienced young researchers and university students. Therefore new visions of the subject gathered in one volume are in high demand and this book by Jain is undoubtedly a noteworthy proposition. The book is divided into ten chapters plus six appendices. In the first chapter, the governing equations reflecting the conservation of mass, momentum and energy in open channels are derived. The book is devoted to one-dimensional flows only and rigorous derivations of relevant equations are given (in an Appendix). Special emphasis is put on the specific flows for which simplified equations can be solved analytically, or with the use of very simple short computations, like those which can be done by hand. The author discusses steady uniform, steady varied, gradually and rapidly varied and also spatially varied flows. Simple solutions of the governing equations are given in Chapters 2-8. In Chapter 2 steady uniform flows are discussed and the most important information on the open-channel resistance is given. Channels of various shapes are considered. Chapter 3 is devoted to the so-called control sections in a channel reach. Propagation of disturbances, generated by flow depth or velocity in a section of flow, is considered. The author also discusses the possible channel transitions caused by large enough disturbances. Further, he mentions different types of control sections and their possible locations. To illustrate the procedure for identifying the existence of a critical-depth control, the topic of flow profiles without the channel resistance is discussed further. The next chapter provides a detailed discussion on gradually varied flows, namely the governing equations are derived and the characteristics of different flow profiles are given. Special attention is paid to the problem of non-uniqueness of the solutions in the case of a channel including a contraction in its width or a rise in its bottom. The author analyses flow profiles for given total head, and the problem of the formation of hydraulic jumps. The integration of the governing equation for quantitative determination of the gradually varied flow profiles is the subject of Chapter 5. The direct integration method, direct step method, standard step method, and the Ezra method are discussed in detail. The way of inclusion of additional energy losses caused by bends, bridge piers and other structures and also the division of flows into two parallel channels are briefly introduced. The varied flow function is tabulated in the appendix after Chapter 5. The next chapter concerns spatially varied flows and the solution methods of relevant equations. The next two chapters and the appendix following Chapter 7 treat various aspects of unsteady flows. The study of artificial channel controls (weirs, spillways, gates, Venturi flumes) is the subject of Chapter 9. The last chapter covers a wide range of problems that go beyond approaches discussed earlier. Among them are hydraulic jumps, flows through culverts, surges in power canals.
What makes this book really different is first of all the use of a large number of examples and well posed exercises for the reader, to stress the points made by the author throughout the text. The inclusion of these examples not only facilitates the reading of the text but also serves to give ideas and perspectives of the possible application of the principles.
It takes a certain amount of mathematical knowledge to read the book, but the references and examples together with a list of notation make the book serve as a good introduction to the area. It will assist the reader to get started, but it will not give all the information needed from all viewpoints and angles. The relatively short length of the book and the broad scope of material to be covered do not permit the author to address any specific topic in exhaustive detail. One can see that the book gives a rather classical selection of material and unfortunately one will not find too much information about new developments in, for example, turbulence studies, or nonlinear instabilities, which are in principle indispensable for understanding of open-channel flows. The author also slurs over more complicated geometries like channel networks or compound channels and the information provided is not sufficient for any further studies in these hot fields.
Although the book is extensively referenced throughout, it seems to me that the author should refer to more recent results. Only six publications from the 1990s are referred to in the book, which could suggest that nothing specially interesting has happened in the field in the last decade. It is particularly striking when one looks at the book cover announcing it as the completely up-to-date text.
The book reflects the author's belief that "the basic principles of flow in open channels should be taught through practical problems that can be solved either analytically or by simple numerical methods not requiring computer software." Such an approach seems to be a little archaic in the present day. Nowadays numerical methods predominate as the solution tools for real problems of open-channels and should not be neglected. Omitting them limits the problems that can be discussed in the book significantly. It is almost as dangerous as the other extreme where computational details conceal the physical side of open-channel flows. Finding some balance between those two aspects is a challenge for any writer. One should agree, however that the functioning of computers, built a long time ago just to be our slaves, has a deep impact on our understanding of the relationship between the laws of physics and the nature of reality.
Despite the mentioned shortcomings, the book is factual, well-organized and written in an interesting way and, as such, can be a valuable reference for students, practitioners and researchers.
Pawel This book is the collection of 97 oral and 124 poster presentations at the International Conference "Groundwater 2000" held in Copenhagen, Denmark from 6 to 8 June 2000. It is well printed and bound, with all texts on an attached CD-ROM. The presentations should rather be considered as a collection of extended abstracts, because the length of contributions was limited to two printed pages. For this reason, a number of presentations are difficult to follow, especially as some of them are not free of language mistakes, and in many cases the figures are insufficiently described, or require the use of a magnifying glass. In spite of these deficiencies, the book is very useful, because it gives a good review of the subjects on which the attention of the hydrogeology scientific community is actually focused. Presentations of basic character are outnumbered by case studies, which do, however, very often also have basic character in addition to the real problems being considered. The most common subjects of the presentations are the fate of non-aqueous liquid phase, organic (including pesticides) and inorganic contaminants. Though the space was very limited, many authors included references to original papers, or to submitted manuscripts, which offer to the reader a possibility of a deeper insight. The book consists of five main chapters: 1, Aquifers and contaminant distribution; 2, Groundwater quality; 3, Natural attenuation; 4, Remediation technologies; and 5, Groundwater protection. Chapter 1 contains the subchapters: Aquifer characterisation (4 presentations), NAPLs and organic compounds in aquifers (10), and Solutes and particles in heterogeneous subsurface systems (10). Chapter 2 contains the subchapters: Fate of organic contaminants (13), Inorganic contaminants (12), and Organic matter and redox processes (7). Chapter 3 contains the subchapters: Microbial processes (4), Documentation of natural attenuation (7), and Modelling of natural processes (2) . Chapter 4 contains the subchapters: Circulation wells and passive venting (4), Steam technology (4), Biological technologies (8), and Chemical technologies (5). Chapter 5 contains the subchapters: Protection strategies and decision analysis (4), Aquifer vulnerability (3); Water resources analysis (3), and Groundwater contamination risk assessment (4). All chapters also contain subchapters of poster presentations.
Needless to say, in a short review it is impossible to mention all the interesting contributions. However, some of them are mentioned below. Measurements of natural 222 Rn are shown to be useful to delineate a subsurface NAPL (non-aqueous phase liquid) contamination. Residual NAPL can be characterized by analysing breakthrough curves in extraction wells obtained with the aid of non-degrading and degrading partitioning tracers. Non-hazardous vegetable oil is used to measure fracture apertures of rocks penetrated by wells. Laboratory measurements of porosity, hydraulic conductivity and diffusion formation-factor performed on basalt core samples are used to explain the importance of matrix diffusion for the persistence of pollutants. The largest number of presentations are devoted to the factors influencing the degradation of pesticides in different aquifers; some of them are degradable whereas others persist in groundwater systems. Processes neutralising the atmospheric acidification in a sandy aquifer are discussed. Artificial recharge, successful from hydrogeological point of view, is shown to be less successful in water quality aspects, because hazardous trace elements were released (arsenic and nickel). Contamination of aquifers from farm waste stores is discussed. Risk assessment of aquifers caused by road salting is considered. Mobilization of Ni and Al in poorly buffered aquifers is affected by acid rain precipitation. Degradation of fréons is shown in sediments with anaerobic bioactivity. Biodégradation of heterocyclic aromatic hydrocarbons was investigated in batch experiments. Biodégradation of TCE (trichloroethylene) was investigated with stable isotopes. Similarly, intrinsic bioremediation of complex hydrocarbon mixtures was investigated with the aid of 5 13 C and 14 C measurements. In another work, microbial transformation of chlorinated solvents was also investigated using compound-specific analysis of 8 13 C. Two contributions were devoted to the occurrence, transport and fate of gasoline oxygenate MTBE (methyl-tertiary-butyl-ether) in groundwater; its biodégradation under aerobic conditions is shown to be very slow. It is shown that the natural biodégradation of chloroaromatics can be enhanced by supply of air to groundwater systems. Two presentations were devoted to remediation technology by barometric pumping of open wells. Two presentations were also devoted to the application of sulphur cycle bacteria for the remediation of groundwater pollution by organic and inorganic sulphur compounds, and by heavy metals. The use of plants (including those genetically modified) for remediation of chlorinated hydrocarbons was discussed. In two presentations the use of organic substrates was considered, which produce hydrogen during fermentation; hydrogen supplies electrons used by microorganisms, which transform chlorinated hydrocarbons and some inorganic compounds. In one presentation a word of caution is given, as aquifer vulnerability assessments are vulnerable to misinterpretation and misuse.
In conclusion, the book, or its CD-ROM version, is worth possessing by all interested in hydrogeology and particularly in the behaviour of groundwater contaminants and remediation technologies.
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